Proteins of demembraned mouse sperm heads. Characterization of a major sperm-unique component.
A 15-kilodalton protein has been identified as a major component of the residual protein fraction of mouse epididymal/vas spermatozoal heads, demembraned by treatment with Triton X-100 and sequentially extracted with 1 M NaCl/2-mercaptoethanol/DNase I. Two-dimensional electrophoresis of that protein before and after treatment with alkaline phosphatase indicated that it is present in epididymal/vas spermatozoa as a series of five differentially phosphorylated molecules with pI 6.0-7.0. Cyto-immunofluorescence with an affinity-purified antibody to the 15-kDa protein localized that protein to a circumscribed region of the demembraned mouse sperm head mediad from the dorsal margin. By radioimmunoassay, the 15-kDa protein was shown to be sperm-unique and species-specific. The antibody was nonreactive with homogenates of meiotic spermatogenic cells and round spermatids (stages 1-11) but was reactive with a non-phosphorylated 15.5-kDa protein of elongating spermatids (stages 12-16) and testicular spermatozoa. Following alkaline phosphatase treatment, the spermatozoal 15-kDa protein migrated to the position of the spermatidal 15.5-kDa protein on a sodium dodecyl sulfate gel. Thus, we conclude that the 15-kDa protein of mouse spermatozoa is synthesized during the elongation phase of spermiogenesis (stages 12-16) and is phosphorylated in the terminal period of that phase and/or after excursion of spermatozoa from the seminiferous tubules.